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Cutaneous  Adverse  Drug  Reactions 

*  Morbilliform  eruption 

*  Immunobutlous 

■  Acute  generalized  exanthematous  pustulosis  (AGEP) 

■  Serum  sreVness  iike  reactions  fSSLft) 

■  Diug  HeacEton  with  Eostnophilra  and  Systemic 
Symptoms  [DRESS} 

*  Drug  induced  hypersensitivity  syndrome  (DINS} 

*  Erythema  multifcrme 

■  Stevens  Johnson  syndrome 

*  Toxjc  epidermal  necrolysis 


Disclaimer 

*  The  views  expressed  are  those  of  the 
[authored]  (presenter(s)]  and  do  not  reflect 
the  official  views  or  policy  of  the  Department 
of  Defense  or  its  Components" 


Types  of  Reactions 

*  Type  1:  [concentration-dependent) 

-  Enzymes  for  drug  absorption,  distribution,  metabolism, 
excretion  (ACME) 

CVP2C9,aP2a»J*tYP2D6 

*  Type  2 ;  ( i  d  i  osyn  c  rat  ic ) 

-  Major  hi  stpcom  pat  ability  comply*  II  antigens 

-  inflammatory  pathways 
‘Other  considerations 

“  Epigenetic  programming 

■  -lary 

•  £y  frj  rTinn~*nt  jclfKr  dH-tt,  mftEliOUli  JJrf'tl.  lfT'1  a  I*. 


Adverse  Drug  Reactions 

*  2-25%  hospitalized  patients 

*  Leads  to  3-6.5%  of  all  hospitalizations 

*  >  1 00,000  deaths  per  yea  r  in  USA 

*  £16  most  common  cause  of  death 

*  S-9%  of  hospital  admission  costs 

-  Drug  induced  skirt  injury  (DfSIJ  is  the  most  common 
presentation  for  ADRs 


A  few  known  associations... 

*  Immunologic 

-  H  LA- B“  57:01  andAbacavir 

-  HLA-B415:02  SJS/TEN  due  to  CBZ  [Asian  pop} 

-  HLA-B"  53:01  SJS/TEN  due  to  allopurinol  (Asian 
pop) 

*  Non -immunologic 

-  CYP2C19*  2  SJS/TEN  dud  to  CB2  (Thai  children} 

-  CYP2C9* 3  SJS/TEN  due  to  phenytoin  (A^ian  pop) 


1 


Trends 

*  Genome-wide  association  studies  (GWAS)  for 
ADRs  require  smaller  samples  sizes  than 
GWAS  for  common  disease 

*  Increasing  associations  with  loci  outside  of  of 
the  MHC  region 

*  Variants  located  in  noncod  mg  areas  of  the 
DNA 

*  Increasing  importance  of  understanding 
epigenetic  influence 


Goals 

*  Complex: 

Discover  epigenetic  patterns  responsible  for  ADRs 
through  elucidation  of  of  epigenomes  In  relation  to 
tfanscrlptomes  under  different  conditions, 

*  Simple: 

Identify  a  screenable  biomarker  associated  with 
increased  Incidence  of  cutaneous  ADR  as  to  guide 
medication  selection  (personalized  medicine) 
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Staff  Dermatologist,  Dept  of  Dermatology 
JBSA-Lackland,  TX 

Email:  thomas.beachkofsky@us.af.mil 
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Drug  induced  skin  injury  (DISI)  is  the  most  common 
presentation  for  ADRs 


Cutaneous  Adverse  Drug  Reactions 
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Toxic  epidermal  necrolysis 
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A  few  known  associations... 


- - -  CO 

Q- 

Q.  < 


c u 

T3 


CUO 

O 


E 

E 


> 

03 

U 

CD 

_Q 

< 


co 


o 


m 

* 

CO 

i 

< 


03 

\n 

< 

INI 

CO 

U 

O 


tO 

to 

CM 

O 
•  * 

LO 

t — I 

* 

CO 


Q_ 

O 

Tu 

o 


r  CU  (U 


to 

to 

ttH 

O 
■  ■ 

00 

LO 

* 

CO 

1 

< 


Cl 

o 

Q_ 


U 

OJO 

O 


E 

E 


u 

To 

h 

INI 

CO 

u 

o 

+-» 

Cl) 

“O 


I  I  I 


to 

<75 

CNI 

* 

cr> 

r — l 

u 

CM 

CL 

u 

I 


CYP2C9*3  SJS/TEN  due  to  phenytoin  (Asian  pop 


Trends 


GO 

< 


m 

CD 


co 


00 

CD 

NJ 


TD 

00 

oo 

-4— ' 

CD 

00 

CL 

o 

E 

CD 

CD 

00 

l — 

u 

jy 

o 

00 

~CD 

00 

CD 

E 

CD 

00 

"O 

CD 

■ 

£ 

=3 

1 

CD 

E 

O" 

CD 

o 

00 

c 

ad 

CD 

Q 

< 

CD 

LO 

CD 

CD 

oo 


E 

o 

o 


CO 

< 


o 

CD 

TD 

oo 


CD 


U 

O 


oo 

O 


O 


CD 

CUO 


u 


oo 
CD 
CD 

U  <D 


00 

CD 

CD 

CD 

CUD 


O 

U 


(D  .t= 

n  c 
°  n  CD 
to  .id  -M 

S2  bo  fD 

CD 


U 

O 

oo 


.2  < 

CD 


CuO 


CD 

-M 

00 

CD 


CD 

U 

CD 

O 

CL 

E 

i  hi 

cuo 

'175 

CD 

CD 

U 


O  iz 


epigenetic  influence 


Goals 


CO 

CC 

O 

< 


_CD 

_Q 


03 

CD 


CO 

O 


00  +-» 
£  CD  ^ 

E 

o 


o 

CL 
oo  C 
CD  CD 


O 

u 


LO 


GUO 

Q-  E 

CD  CD 


CD  h- 

Jj  o 

03  <+- 
Q.  O 


U 

* 

4-* 

CD 
C 
CD  “O 

.SP  u 


CD 
C  T3 
O  C 
4=  =5 

CD 


00 

CD 

E 


"a 

CD 

03 

U 

O 

CO 

CO 

CD 

CD 

03 

E 

o 

CD 


CD 

CD 

CD 

U 


CD 

-o 

|  MM 

CUO 

o 

-I— ' 

co 

03 


03 


U  U 


CD 

U 

CD 


a  a 

X 

CD 

LJ_ 

CD 

"55 

o 

-t-J 

Q_ 

a  a 

CO 

03 

CD 

c~ 

•  ^MB 

CD 

>- 

Q. 

> 

tuo 

u 

m  i 

E 

o 

o 

CO 

Q_ 

■M 

u 

CO 

O 

CD 

£ 

CD 

u 

• 

• 

Q 

-I—1 

In 

• 

CD 


U 


CD 

E 


CC 

Q 

<  -Q 

CO  CD 
3  N 

O  ^ 

CD 


03 


O 

CO 

CD 

Q_ 


U 

CD 


■  —  CD 
u  £ 


CD  4-» 
co  CD 
CD  U 

^  "O 
U  CD 


Selected  References 


to 

O 

<D 

03 


si 

aj  o3 

a;  £ 

to  ^ 

t4_  ^ 

°  o 

tO  +j 

cd  2 

E 

i—  L_ 

ro  cd 

EQ 
.2  ro 


<D 

CD 

tuo 

o 

u 

ro 

£ 

ro 

Cl 


nr*  T3 


CD 


to 


CD  _ 

ro 

cu  rsl 

•  i 

cn 

x — I 

rvj 


DJO 


CTi 


—  CD  5 

2  CD 

4r  > 
OT3  O 
cQ  ro  cm 


CuOCsJ 

3  d 
1- 

rH 

•  *  _  —  _ 

to  O 
u  ^ 

£~ 

o  S 

a  kjd 

CD  rH 
bO-^ 
O  LH 
U 

ro  O 

££L 

ro  £ 

°-£ 


cn 


ro 

£ 


_  03 

<U  7? 
73  CL 


O 

_CD 

O 

OC 


to 

L_  =3 

o  £ 

to 

•55-0 

ro  c 

pro 

.y  ^  ^ 

Cl  CD  LO 

I  jo 


CD 

DC  00 
•-  73 
C  cu 
O  (-> 

t  =* 
Op 
CD  .E 


l n 

rH 

>■ 

ro 


So  o 


O  tuO 


CD 


C\l 

to 

CD 

m  ■■■  » 

£ 

o 


>-  (D 
bJO  tuO 
O  O 

o  2 
j3  ro 

£ 


ro 

-M 

to 

t_ 

CD 

73 


>  — 


CD  CD 

o  00 
ro  ° 

£  y 
o  ™ 

<->  £ 

ro  ro 
*  «  - 

.2  >■ 


LO  <->  '(j 

to  ro  — 
CD  CD  £= 


■”  CUD 

c  o 

1_ 

D_ 


CUO 


CD 


.  ° 
— i  CD  CD 
DO  to  — 
L_  O 
c  CD  S- 
CC  >  CD 
-C  73  _c 
CJ  ro  -»-> 


CD 

to 

O  cS 

■  Mi  • 

+->  >~ 

£  s? 

Q.  < 


.2  E 
+“*  2 
c  £ 

CD  — 

o  £ 

CL  CD 

o  5 

4-> 

73  jd 

p  *- 

ro  O 


to  +7 
CJ  y 
• —  ro 

CD  E 
CD 

CD 


tuo 


73  _ 


*>  <u 

^  to 

"o  q] 

O)  > 

£  "a 

ro 


O 

> 

CnT 

T — I 

o 

PJ 


CD 


u 

to 

CD 


to 


ro 

ft 

u 

O 

to 


ro 

i 

00  “ 
T — I  * 
Q_ 
CL 

“s 

cn 


o  —  cd 

£  E3  bo 

to  ~~ 

: 


Verma  M.  tpigenome  wiae  as 
Genomics.  2012,  13,  208-313. 


